INTRODUCTION {#sec1-1}
============

Intensive Care Unit (ICU) delirium is a nonspecific, potentially preventable, and often reversible disorder of impaired cognition, which results from various causes in ICU patients. The term is derived from the Latin word "delirare" which literally means "to go out of the furrow" or figuratively "crazy or deranged."\[[@ref1]\] It is often poorly recognized by treating physicians, leading to inappropriate management. It occurs more frequently among hospitalized elderly patients (up to 30%).\[[@ref2]\] Earlier studies have suggested a higher rate of delirium in mechanically ventilated patients\[[@ref3][@ref4][@ref5]\] as compared with nonmechanically ventilated patients (20%--50%).\[[@ref6]\] The cost associated with delirium in mechanically ventilated patients in the US alone is around 4--16 billion dollars per year.\[[@ref7]\] Delirium in ICU patients is associated with increased duration of mechanical ventilation (MV), prolonged hospitalization, increased rates of self-extubation, and increased risk of mortality.\[[@ref3][@ref4]\] Several investigators have identified that prolonged duration of delirium, following critical illness in ICU, is independently associated with increased risk of mortality.\[[@ref8]\] It has been suggested that ICU delirium may contribute to long-term cognitive dysfunction.\[[@ref9]\] It is estimated that around one-third of high-risk elderly patients can be prevented from developing delirium.\[[@ref2]\] Therefore, early diagnosis, appropriate management, and disposition of delirious elderly patients may improve the patient outcome.\[[@ref2]\] This review focuses on the epidemiology, assessment tools, pathophysiology, risk factors, and management of delirium in ICU patients.

METHODS {#sec1-2}
=======

A traditional narrative literature search was conducted using the PubMed and EMBASE search engines. The search was limited to the duration from January 1995 to December 2015. We used the search terms such as "delirium," "intensive care unit," "acute confusional state," "brain dysfunction," "pathogenesis," "evaluation," "treatment," and "prevention" in different combinations to enhance the retrieval of articles. In addition, Google Scholar searches were performed. Reference lists of relevant studies were also hand searched to include further studies. Only original articles in the English language were included.

RESULTS {#sec1-3}
=======

A total of 8919 articles were retrieved from different search engines. We excluded videos, errata, letters, and corrections. Finally, 46 articles were deemed suitable for inclusion in the review after the exclusion of 8873 articles not relevant to the current review. Of 46 articles included, 31 were prospective studies, five were randomized controlled trials, five were cross-sectional studies, three were case--control studies, and two were case series. The sample size in prospective cohorts ranged from 38 to 852. Tables [1](#T1){ref-type="table"}--[3](#T3){ref-type="table"} summarize selected studies for delirium in the ICUs.\[[@ref3][@ref4][@ref5][@ref6][@ref7][@ref9][@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref18][@ref19][@ref20][@ref21][@ref22][@ref23][@ref24][@ref25][@ref26][@ref27][@ref28][@ref29][@ref30][@ref31][@ref32][@ref33][@ref34][@ref35][@ref36][@ref37]\]

###### 

Studies conducted on patients admitted to the medical Intensive Care Units

![](JETS-10-37-g001)

###### 

Studies conducted on patients admitted to the surgical and trauma Intensive Care Units

![](JETS-10-37-g002)

###### 

Studies conducted on mixed Intensive Care Unit patients population

![](JETS-10-37-g003)

DISCUSSION {#sec1-4}
==========

Presentation and classification of Intensive Care Unit delirium {#sec2-1}
---------------------------------------------------------------

The prominent features of delirium include inattention, disturbance of consciousness within short periods, and sudden change in psychotic features from baseline. Moreover, other cognitive changes such as memory loss, confusion, language disturbance, or emotional disturbance may not be easily detected in ICU patients with severely reduced level of consciousness.\[[@ref38]\] Delirium represents the most frequent manifestation of acute brain dysfunction in ICU.

ICU delirium may be classified as hyperactive (agitated), hypoactive, or mixed type.\[[@ref8]\] Hypoactive delirium is more frequent among critically ill patients admitted to ICU. It appears to result in greater need for MV, prolonged ICU length of stay, and increased risk of mortality in comparison to hyperactive delirium.\[[@ref15][@ref17][@ref18]\] Hypoactive and mixed types are the two frequently observed types in ICU patients. To minimize the incidence, severity, and duration of delirium, early diagnosis and management of ICU patients for delirium are crucial.\[[@ref39]\]

Delirium assessment tools {#sec2-2}
-------------------------

It is estimated that delirium remains undiagnosed in three-fourths of patients in the absence of structured detection tools. There are number of validated detection or screening tools for delirium which have been developed for different patient populations admitted to hospital wards, ICUs, and emergency departments.\[[@ref39]\] Before screening for delirium, a thorough assessment of consciousness level of patients should be undertaken using an established Sedation--Agitation Scale (SAS) such as Richmond Agitation--Sedation Scale (RASS). It allows categorization of patients based on the level of consciousness.\[[@ref13]\] RASS-3 is the preferred level of consciousness for screening patients for delirium, in which patients should be rousable to voice. After assessment of the consciousness level, screening should be initiated. Particularly, ICU patients need more focus as they are often intubated, sedated, physically weak, and therefore more susceptible to under diagnosis of delirium.

Currently, there are five validated screening tools for delirium in adults patients based on the Diagnostic and Statistical Manual of Mental Disorders criteria of the American Psychiatric Association. These include Confusion Assessment Method-ICU (CAM-ICU),\[[@ref11]\] Intensive Care Delirium Screening Checklist (ICDSC), Delirium Detection Score (DDS), Nursing Delirium Screening Scale (Nu-DESC), and Neelon and Champagne Confusion Scale.\[[@ref19][@ref25][@ref40]\]

The CAM-ICU\[[@ref11]\] and ICDSC\[[@ref23]\] are the two best-studied and most widely accepted scales in clinical practice.\[[@ref6]\] CAM-ICU is the modified version of CAM. In patients who are sufficiently alert, the CAM-ICU tool assesses two important components of clear thinking, namely, judgment and attentiveness. A deficit in either of these domains suggests the presence of delirium. The CAM-ICU has higher sensitivity (64% vs. 43%) but lower specificity (88% vs. 95%) for the presence of delirium than the ICDSC in a mixed ICU population.\[[@ref41][@ref29]\] Moreover, CAM-ICU has high criterion validity and reliability for delirium assessment in critically ill patients when compared with Nu-DESC and DDS.\[[@ref19]\] Delirium is defined in terms of four diagnostic features and is deemed positive when feature 1 (acute onset or fluctuating course) and feature 2 (inattention) and either feature 3 (altered level of consciousness) or feature 4 (disorganized thinking) are present ([www.icudelirium.org](www.icudelirium.org)). van Eijk *et al*.\[[@ref29]\] observed better diagnostic accuracy of CAM-ICU than that of ICDSC. In contrast, Plaschke *et al*.\[[@ref28]\] demonstrated high agreement results from both scales. An earlier study reported a higher sensitivity, specificity, and reliability of CAM-ICU after translating it to the Chinese language.\[[@ref14]\]

Pathophysiology of delirium {#sec2-3}
---------------------------

The pathophysiology of delirium in critically ill patients remains poorly understood. It is hypothesized that cholinergic deficiency might contribute to the occurrence of delirium.\[[@ref42]\] This is supported by recent reports suggesting an association between the use of anticholinergic medication in the ICU and development of delirium.\[[@ref43]\] In addition, patients with delirium show higher serum cholinergic activity as compared to patients without delirium.\[[@ref44]\] Another hypothesis is that excessive release of dopamine along with a decrease in acetylcholine may cause delirium.\[[@ref45]\] Moreover, both increased and decreased serotonergic activity have been associated with delirium, suggesting that varying levels of amino acids (precursors of cerebral neurotransmitters) may play a role.\[[@ref46]\] Gamma-aminobutyric acid (GABA) is an inhibitory neurotransmitter that has been implicated in the cause of delirium. For chronic alcoholics, one of the risk factors for delirium is the reduction in functionality and number of GABA receptors and enhancement of N-methyl-D-aspartate receptors.\[[@ref47]\] Furthermore, several environmental and medical factors trigger the host immune system to release cytokines which mediate inflammatory and immune responses to stress. Such events may enhance the risk of delirium through various mechanisms, such as direct neurotoxic effects and enhanced permeability of the blood--brain barrier.\[[@ref42]\]

Biomarkers and neuroimaging are two emerging fields of research that may contribute to our understanding of the pathophysiology of delirium. Establishment of biomarkers associated with delirium could be useful for early diagnosis and risk stratification in critically ill patients. For instance, increased levels of procalcitonin and C-reactive proteins (CRPs) are associated with prolonged delirium and reduced coma-free days.\[[@ref35]\] Therefore, these markers are considered to have a promising role in understanding the pathophysiology of delirium. CRP is associated with the generation of reactive oxygen species which might be implicated in disturbing blood--brain barrier, causing acute brain dysfunction and eventually manifesting as delirium.\[[@ref48]\] Other biomarkers that are elevated in delirium patients are interleukin-6, cortisol, neuron-specific enolase, S100B protein, and brain-derived neurotrophic factors.\[[@ref20][@ref21][@ref36][@ref49][@ref50]\]

Neuroimaging is currently mainly conducted in research settings to diagnose delirium. It includes novel modalities such as functional magnetic resonance imaging, diffusion tensor imaging, arterial spin labeling, and positron emission tomography.\[[@ref51]\] Most of the investigations revealed nonspecific or diffuse changes in time, such as cortical atrophy, ventricular enlargement, and white matter hyperdensities.\[[@ref32]\]

Risk factors for delirium {#sec2-4}
-------------------------

A systematic review of six observational studies identified 25 risk factors for delirium in the ICU.\[[@ref52]\] Of these, 21 factors (including nine laboratory parameters and seven related to medication) are considered precipitating factors (related to the underlying disease), whereas the remaining four (older age, respiratory disorder, alcohol abuse, and dementia) are considered predisposing factors for delirium. Hipp and Ely\[[@ref5][@ref53]\] broadly classified these risk factors into three categories: (a) features of the acute illness, (b) patient or host factors, and (c) environmental or iatrogenic factors. Patient characteristics that are related to a higher risk of developing delirium include living alone (odds ratio: \[OR\] 1.94), use of alcohol \>3 units/day (OR: 3.23), and smoking \>10 cigarettes/day (OR: 2.04).\[[@ref52]\] van Munster *et al*.\[[@ref54]\] investigated the role of genetic predisposition to delirium among elderly patients. The authors suggested that the apolipoprotein E4 (APOE4) genotype was not only a significant predictor of delirium in ICU patients, but its presence was also independently associated with a prolonged duration of delirium.\[[@ref26]\]

Apart from acute illness (severe sepsis or congestive heart failure), delirium can be precipitated by the iatrogenic administration of certain medications. These potentially modifiable factors include antihistamines, anticholinergics, antibiotics, corticosteroids, opiates, benzodiazepines, and metoclopramide.\[[@ref55]\] Some investigators have reported the use of lorazepam and midazolam to be independent risk factors for the development of ICU delirium.\[[@ref5][@ref56]\] Appropriate management of acute illness and avoidance of iatrogenic factors are thus sensible targets for the prevention of delirium.

Interventions aimed at preventing delirium {#sec2-5}
------------------------------------------

Preventative strategies include nonpharmacological and pharmacological approaches. A combination of both practices is often used in clinical practice.

### Nonpharmacological therapies {#sec3-1}

General approaches

These are intended to prevent or reverse modifiable factors related to the occurrence of delirium. As delirium is a multifactorial syndrome, prevention should ideally focus on a multicomponent protocol. Nonpharmacological interventions targeted at specific aspects of care among high-risk elderly patients have been shown to be successful.\[[@ref57][@ref58]\] The Hospital Elder Life Program in the United States trained interdisciplinary teams to recognize six delirium factors (systematic orientation, therapeutic activities designed to lessen cognitive impairment, early mobilization, eyeglass/hearing optimization, correction of dehydration, and prevention of sleep deprivation).\[[@ref58]\] The authors demonstrated that nonpharmacological intervention may decrease the odds of developing delirium among elderly patients by up to 40%. Although the study was conducted in non-ICU patients, the components of this intervention may be applicable to critically ill patients in ICU.

Environmental factors

A recent study by Van Rompaey\[[@ref37]\] investigated the effect of noise on the quality of sleep and the occurrence of delirium. The authors demonstrated that the use of earplugs at bedtime lead to better sleep and delirium prevention, especially if used within 48 h of admission. In several institutions, attempts are being made to minimize the level of noise by discontinuing the use of unnecessary monitors or equipment, not to use telephone near the patient, adjusting alarm volumes to the safest minimum level, and the use of ear plugs.\[[@ref16]\]

The overall hospital stay, frequency of room changes, family support, absence of clock and reading glasses, and existence of medical or physical restraints are potentially preventable hospital risk factors significantly associated with higher delirium severity.\[[@ref57][@ref58]\] Moreover, the National Institute for Health and Care Excellence developed guidelines to improve sleep. They recommend avoiding any intervention during sleeping hours, scheduling medication rounds to avoid sleep disruption, and controlling noise to a minimum during sleep time.\[[@ref59]\]

ABCDE bundle for 'Liberation and Animation'

Critically ill patients requiring MV often receive sedation and analgesia to relieve pain and anxiety and thus reduce physical stress and oxygen consumption.\[[@ref60]\] An evidence-based approach should be used for weaning from MV. One such approach is referred to as the Awakening and Breathing Coordination of daily sedation and ventilator removal trials, Choice of sedative or analgesic exposure, Delirium monitoring and management, and Early mobility and Exercise (ABCDE) bundle.\[[@ref5]\] "Liberation" from MV and ICU refers to the reduction of harmful effects of sedative exposure through the use of target-based sedation protocols, spontaneous awakening trial (SAT) strategies, and proper choice of sedatives.\[[@ref61]\] "Animation" refers to early mobilization of patients which can minimize delirium and poor long-term cognitive outcomes.\[[@ref30]\] Vasilevskis *et al*.\[[@ref62]\] recommend that the ABCDE bundle should be adopted for patients on a daily basis (unless stopped by the treating physician) and is considered a practical measure for assessing the quality of care in ICU. Adopting evidence-based organizational approaches such as the ABCDE bundle could improve outcomes in ICU patients.\[[@ref63]\] It has been reported that a "wake up and breathe" protocol that combines daily SAT (i.e., interruption of sedation) with daily spontaneous breathing trials (SBTs) results in better outcomes as compared to current standard approaches. In the intervention group, the patients were extubated 3 days sooner and had 4 days reduction of ICU and hospital length of stay and 14% absolute reduction in mortality at 1 year as compared with the standard care arm.\[[@ref64]\]

RASS and SAS are the most commonly used and validated sedation assessment tools for measuring quality and depth of sedation in adult ICU patients.\[[@ref65][@ref66]\] RASS scale has been shown to be quick and easy to use by medical staff and is also the only tool tested to detect variation in conscious level over time.\[[@ref13]\] Strict implementation of sedation scales in the ICU may decrease the need for sedation and consequently decrease the incidence of delirium.

Pain, agitation, and delirium care bundle

The pain, agitation, and delirium (PAD) guidelines for ICU patients were revised by The American College of Critical Care Medicine in 2013.\[[@ref67]\] These are comprehensive recommendations which include the management of PAD among critical patients, using an integrated and interdisciplinary approach. The guidelines emphasize the evaluation and treatment of pain, before administering sedatives (minimum level), so that ICU patients interact with their environment without agitation. The PAD care bundle also integrates evidence-based practices such as spontaneous awakening trials (SATs), SBTs, and early mobility and sleep hygiene programs.\[[@ref67]\] The PAD guidelines also recommend prevention and treatment of delirium in ICU patients using both nonpharmacologic as well as pharmacological strategies. The key recommendation from the PAD guidelines is an "analgesia- first strategy" and reducing the need for sedatives in ICU.\[[@ref67]\] If using antipsychotics, strict electrocardiogram monitoring is mandatory as antipsychotics are known to cause QT prolongation and torsade de pointes.\[[@ref37]\] In line with this, a number of other societies have consolidated their guidance on delirium management in ICU.\[[@ref68]\]

Music therapy

Few investigators have evaluated the effectiveness of music therapy for relieving anxiety among mechanically ventilated patients. The authors suggested that listening to music through a headphone resulted in a reduction in anxiety and the physiological stress response.\[[@ref69][@ref70]\]

### Pharmacological management {#sec3-2}

Antipsychotics

Delirium is distressing for patients, families, and caregivers. The administration of antipsychotics is recommended by the guidelines, and it is a part of routine clinical practice.\[[@ref60][@ref71]\] However, the efficacy or safety of antipsychotic medication for treating delirium has not been extensively investigated by evidence-based randomized controlled clinical trials in critically ill patients.

The most frequently used antipsychotic medications for treating delirium include haloperidol (75%--80%) and atypical antipsychotics (35%--40%).\[[@ref72][@ref73]\] These antipsychotic medications are endorsed by the Society of Critical Care Medicine and remain the first-line treatment.\[[@ref60]\] Haloperidol is a butyrophenone antipsychotic which is considered a cortical dopamine (D2) receptor antagonist.\[[@ref74]\] The effective dose for ICU delirium depends on the severity of the delirium; a common dose range is 2--10 mg intravenous (IV) every 6 h. Adverse side effects of this medication are extrapyramidal symptoms such as acute dystonic reactions, subacute Parkinsonism, akathisia, dose-dependent QTc prolongation, and neuroleptic malignant syndrome.\[[@ref75]\] Haloperidol has been used as a continuous infusion to treat severe delirium.\[[@ref10]\] A recent clinical trial demonstrated the potential prophylactic efficacy of haloperidol in minimizing 28-day mortality, preventing delirium, and improving delirium-related outcomes in high-risk patients.\[[@ref76]\]

Atypical antipsychotics

An alternative approach to haloperidol involves the use of olanzapine, risperidone, quetiapine, or ziprasidone, which are the second-generation atypical antipsychotics. These atypical antipsychotics are associated with less extrapyramidal symptoms when compared with haloperidol.\[[@ref71]\] A prospective, randomized control trial comparing olanzapine with haloperidol demonstrated that a dose of 5 mg olanzapine was as effective as 2.5--5 mg haloperidol three times daily for ICU delirium patients.\[[@ref24]\] On the other hand, Yoon *et al*.\[[@ref77]\] reported that the safety and efficacy of haloperidol and atypical antipsychotics were comparable in the treatment of delirium. Boettger *et al*.\[[@ref78]\] also reported that haloperidol, risperidone, olanzapine, and aripiprazole showed similar treatment effects but had variable associated side-effects.

In contrast, PAD guidelines\[[@ref67]\] do not recommend haloperidol in the treatment of delirium due to lack of evidence but instead recommend atypical antipsychotics.

Cholinesterase inhibitors

Use of anticholinergic drugs may contribute substantially to the development of delirium among hospitalized patients.\[[@ref33]\] Therefore, enhancing acetylcholine levels by cholinesterase inhibitors such as physostigmine was shown to be effective in reversing anticholinergic drug-associated delirium.\[[@ref79]\] However, a double-blind, placebo-controlled randomized trial on rivastigmine reported no benefit in reducing duration of delirium and showed higher rate of mortality. The authors recommended not treating delirium in critically ill patients with rivastigmine.\[[@ref33]\]

Alpha-2 agonists

Alpha-2 agonist medication uses have been shown to be effective in decreasing the incidence of delirium in critically ill patients. These agents cause minimal respiratory depression and help in maintaining a low heart rate. Therefore, they facilitate minimal hemodynamic fluctuations and lower energy expenditure that might result in global cerebral insult.\[[@ref80]\] Further, alpha-2 agonists may inhibit the release and production of neurotoxic glutamate, thereby having a neuroprotective effect.\[[@ref81]\]

Rubino *et al*.\[[@ref22]\] reported that intravenous clonidine might reduce the severity of delirium, enhance respiratory function, and minimize duration of weaning and overall ICU stay. Similarly, dexmedetomidine is a highly selective alpha-2 agonist that facilitates cooperative sedation and analgesia, without much respiratory depression. It appears to be particularly effective in lowering the incidence and duration of delirium when compared with lorazepam (MENDS trial).\[[@ref27]\] The safety and efficacy of dexmedetomidine compared with midazolam trial by Riker *et al*.\[[@ref31]\] showed that the incidence of delirium in dexmedetomidine-treated patients was significantly lower when compared to a midazolam group.

Benzodiazepines

In the ICU, benzodiazepines appear to have a significant role in the manifestation of delirium.\[[@ref5]\] The use of benzodiazepines has been associated with prolonged ventilation and ICU length of stay compared to nonbenzodiazepines use,\[[@ref82]\] and they are known to suppress level III or IV rapid eye movement (REM) sleep.\[[@ref83]\] Benzodiazepine use in ICU is also associated with posttraumatic stress disorder and depression.\[[@ref84]\] Hence, physician must carefully assess the risk/benefit ratio of administering such medications in the ICU. Recent guidelines counsel against prolonged use of benzodiazepines However, abrupt withdrawal of benzodiazepines is also problematic, causing nightmares and a surge of REM activity.\[[@ref83]\] If patients have any history of alcohol abuse, benzodiazepines can be used for alcohol withdrawal; otherwise, benzodiazepines should only be used sparingly and only if it can be demonstrated that the benefit outweighs the risk.

Alcoholic patients {#sec2-6}
------------------

The incidence of delirium has been reportedly doubled with alcohol abuse, even in the absence of classical symptoms of alcohol withdrawal.\[[@ref85]\] High doses of lorazepam, diazepam, and oxazepam are considered as the standard treatment in patients with symptomatic alcohol withdrawal delirium.\[[@ref86]\]

A note on the use of restraints {#sec2-7}
-------------------------------

Use of mechanical or physical restraints impedes freedom of movement and prevents noncompliance with lifesaving treatment in critically ill patients. They are commonly used to prevent self-extubation, removal of central venous catheters, arterial catheters, drains and to provide life-supporting treatment. A large survey-based study from France showed that in one-third of the ICUs, 50% of calm, awake, and cooperative patients were restrained.\[[@ref87]\] In 68% of ICUs, more than 50% of the patients were restrained without written medical orders, and restraints were removed without written orders in more than 50% of the patients in 77% of the ICUs. Written order physical restraint was followed only in 21% of ICUs.

Physical restraints may cause unplanned extubation and worsen delirium and agitation.\[[@ref88]\] It can cause psychological trauma and can be regarded as degrading due to loss of autonomy and dignity. Physical restraints are considered acceptable in several countries including the USA, but not in the UK and Norway.\[[@ref89][@ref90]\]

The use of mechanical or physical restraints for critically ill patients in ICU remains controversial as it encompasses physical, psychological, legal, and ethical issues.\[[@ref91]\] A few studies have examined the capacity of individuals to provide informed consent.\[[@ref92][@ref93]\] However, these investigators did not specifically make efforts for the assessment of delirium. Adamis *et al*.\[[@ref93]\] investigated various methods for gaining informed consent from elderly patients who had developed delirium. The authors identified that type of method used for obtaining informed consent could significantly affect the subject recruitment. Therefore, recruitment method based on case mix should be utilized to obtain an ethical balance for autonomy (informed consent) with minimal selection bias.

The Mental Capacity Act (2005) states that "someone is using restraint if they use force or threaten to use force, to make someone do something that they are resisting or restrict a person\'s freedom of movement, whether they are resisting or not."\[[@ref94]\] Moreover, before restraining a patient, a clinician must satisfy two conditions. First, the clinician should reasonably believe that it is necessary to use restraint to prevent harm to the patient. Second, the likelihood of the patient experiencing suffering and the seriousness of harm should be considered.\[[@ref95]\] Therefore, in case of emergency situation, there is no obligation to obtain consent for a delirious patient who can be treated under the common law doctrine of implied consent.\[[@ref95]\]

Underlying confusion and agitation are the major determinants that necessitate the use of restraints in ICU for critically ill patients. Around two-thirds of ICU patients experience some degree of agitation which might have harmful consequences such as acute myocardial stress, cerebral ischemia, and disturbance of MV.\[[@ref12][@ref96]\] Similarly, delirious patients are at increased risk of self-removal of lifesaving equipment\'s which might end up with severe consequences.\[[@ref97][@ref98]\] To overcome such problems, use of physical and chemical restraints is an effective solution; however, the issue remains contentious due to the professional obligation to ensure ethical conduct of clinical practice.\[[@ref34][@ref99]\]

One study revealed that 33% of patients physically restrained were more likely to be on MV, need sedation, managed in a larger unit and with a lower daytime nurse: patient ratio.\[[@ref34]\] Paterson *et al*. reported that use of physical restraints could be hazardous with potential complications such as functional and cognitive deterioration, injuries, strangulation, and death.\[[@ref100]\]

SUMMARY AND CONCLUSIONS {#sec1-5}
=======================

Although delirium is a transient and reversible syndrome, its occurrence in ICU patients may be associated with long-term cognitive dysfunction. It is gaining attention as an identifiable and potentially preventable serious acute neuropsychiatric condition. For appropriate management of delirium, early identification and risk factor assessment are most important. Multidisciplinary collaboration and standardized care can enhance the recognition of delirium. To minimize risk factors and detect delirium and initiate appropriate treatment intervention, the validated delirium bedside screening tools should be implemented daily as routine practice by the ICU team.

Sedation monitoring using simple instruments such as RASS should be integrated with the use of a delirium screening tool. Use of medications in the ICU is an important modifiable risk factor for delirium. Although the safety and efficacy of antipsychotic medications for delirium have not been established yet through randomized controlled trials, they continue to be routinely administered by clinicians in most ICUs; their use is endorsed by guideline recommendations.

An interdisciplinary team approach together with improved guideline use is successful in minimizing sedation, duration of MV, and delirium in ICU settings. However, the current guidelines are not routinely used in clinical practice despite proven benefit behind this recommendation. Regular and routine physical therapies are effective in achieving improved functional status, reduced duration of delirium, and higher ventilator-free days. In addition, evidence-based sleep hygiene and significant noise reductions help in lowering the incidence of delirium. Moreover, use of restraint is needed to prevent harm among mechanically ventilated patients with certain ethical constraints. Restraints should only be used in situations where all other therapies have failed, and under consultation of the multidisciplinary team, with full ethical considerations. Further prospective studies are needed to understand the epidemiology and risk factors for delirium and to discover further preventive interventions to help reduce the incidence and improve the prognosis, for ICU patients suffering from delirium.
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